Today, the growing energy demand has shaped dramatic depletion of fossil fuels and unavoidable rising energy values. Furthermore, environmental effect of fossil fuel led to vital for using Renewable Energy (RE) to meet the increasing energy demand and resolve the emission problems. Irregularity and the high price of the renewable energy technologies are the key challenges of renewable energy usage. This approach presents an arranged examination for optimum pattern of Hybrid Renewable Energy Systems (HRES). The optimization was appreciated through the usage of Hybrid Optimization Model for Electric Renewable (HOMER) program and Ant colony optimization (ACO) algorithms in MATLAB is existing in this study. The recommended methodology has been proven on an incident study of an HRES that includes wind turbine, photovoltaic (PV) panels, natural gas generator and batteries. In conclusion, HRES design via a multi-impartial optimization source. The main purpose of the design is to promptly reduce total Net Present Cost (NPC), maximize renewable energy quotient, and decrease fuel emission. Additionally ACO algorithms not common usage in similar renewable energy studies which give advantage and make this study pioneer in this field, Also give more accurate results compared with HOMER program that shows in this paper.
INTRODUCTION
Energy is an important requirement for all social events, manufacture of all goods and the establishment of all services. Then, energy is also and still to be the biggest disaster to human beings, meanwhile currently the common of the energy that had been used on earth approaches from conventional fossil fuel. Approximately of these fuels will be exhausted in some ages according to the latest exploring and consuming rate. Furthermore, there are still about 1.5 billion populations worldwide still having no admission to electricity [1] [2] . The electrical energy is normally powered by diesel generators. Conversely, they felt more and more worried meanwhile they often face inordinate fuel costs due to huge rise in diesel cost and extra costs of delivery. Moreover, the harmful environmental effects from the occupation of diesel damage the local environmental system and cause noise, water, soil and air pollution [3] . In the subject, they undergo from energy shortage or blackouts frequently. The power supply by renewable systems is today becoming reasonable with conventional energy. This inspiring leads to widely employment of Renewable Energy Systems (RES) for off-grid power supply, such as PV/battery, wind/battery, PV or wind based pumped storage, or hybrid renewable systems [4] [5] [6] [7] [8] [9] [10] . Until now, research on RES is usually carried out in the fields of system molding, simulation, component sizing, economic analysis, and particularly system optimization [11] [12] [13] [14] [15] [16] . To carry out these researches, the simulation models and computer tools are usually required. Perfectly 37 computer tools for analyzing the RES has been revised in [17] , and a review of approach of optimizing the hybrid RES was approved in [18] . Between the simulation tools, HOMER software is one of the most frequently used for separate RES [19] . This software can support in the design of micro grid systems and simplify the link of power generation technologies across an extensive range of applications [20] . Using HOMER for RES displaying, reproduction and economically breakdown has been the focus matter of considerable earlier studies.
Alternatively the public insects like ants, bees and termites work by themselves in their modest tasks, individually of others associates of the colony. Though, when they act as a community, they are able to solve complex problems developing in their daily lives, by means of conjoint cooperation. This developing performance of a group of social insects is known as "Swarm intelligence" [21] . Ants are able to find the shortest route between a food source and the nest without the support of visual info, and also to adjust to a varying environment [22] . It was recognize that the manner ants interconnect with each other through pheromone streams. However ants move, they drop a definite amount of pheromone on the ground, leaving behind a trail of this material that can be monitored by further ants. The more ants shadow a pheromone stream, the more attractive the trail develops to be followed in the near future. The basic idea is shown in Fig. 1 .
Fig 1. Ant Colony Technique
The perseverance of this study is to find the best mixture of hybrid renewable energy system from the existing resources in a given location that can meet the electricity demand in a consistent and maintainable manner. Likewise, the proposed of this study is to analyze whether such a hybrid choice is a cost active solution or not. The hybrid system, which contains a PV array, wind turbines, batteries and generators, is calculated to be able to achieve the main load for the nominated area. The planned hybrid Micro Grid (MG) is modeled, improved and simulated using HOMER program, And ACO optimization based on lower Net Present Cost (NPC) method. Furthermore, optimization grades, price summary, and emission are analyzed. Lastly, the compassion results and payback period are conversed in this study.
SITE DESCRIPTION
Position of the grids (30° 1′ 48″ N, 31° 46′ 48″ E) that located on Cairo Suez road this grid will be the main power source for the new administrative capital that is the vision for new Egypt Fig.  2,3 . The renewable energy is the first step in the sustainability for Egypt which be the first country in the Middle East and Africa in this field. Where this station is the beginning of a new era in economic openness and cancel the monopoly in the field of electricity and also contribute to the increase in the productivity of renewable energy and the exploitation of wasted resources Optimization using HOMER 1. Wind Data Wind source data are essential data to define the wind states that wind turbine would exercise in a typical year. The most vital wind source data is the wind speed that should be providing as monthly average. Alternative obligatory constraint to proposal the wind system is recognized as Weibull shape factor. This constraint is a degree of the supply of wind speeds over the year. Really, this feature shows how windy a location is. The third constraint is baptized "autocorrelation factor". This degree shows how strongly the wind speed in 1 hour inclines to depend on the wind speed in the earlier hour. The fourth factor is definite as "diurnal pattern strength". This factor displays how strongly the wind speed inclines to trust on the time of the day. The additional feature is hour of peak that is the hour of the day where inclines to be windiest. Development of the place above the sea level is also another limit essential to calculate the density of the air desired in wind turbine output power controls. The last necessary parameter is anemone meter height, presentation the heights above the ground wherever the wind speed data are measured. The monthly average wind speed at Cairo [23] this shown in fig 3. However the average wind speeds are not high enough for wind farm, they are suitable for wind-hybrid systems and the turbine which is nominated carefully to be suitable for wind speed in this location and will explain in details next papers (5, 6). 
Solar Data
The amount of solar radiation in a typical year is reachable as daily average global solar radiation in the horizontal surface (kWh/m 2 day). This amount is achieved by addition of beam radiation that creates straight from the sun, to diffusion radiation impending from all portions of the sky.The clearness of the air is exposed by a constraint known as clearness index. It shows the ratio of the solar radiation striking earth"s surface to the solar heat striking the top of the sky. The solar radiation that spreads to earth surface is fewer than the radiation striking the top of the atmosphere since of humidity, dust, clouds, or even temperature variations in the lower thermosphere [24] . Solar data for the selected location is exposed in Fig. 4 . It should be note that March and August has the highest daily radiation while the lowest radiation occurs during December [24] . 
Electrical load data
This study is achieved based on average primary load, which is 11 MW to be able to fulfill the primary load for new projects in the mentioned location above. It is estimated that this part of load data follow the load model of other sites at nominalized location where the grid is accessible. The load specifics exposed in table 1, also the monthly average load for annual averages shown in Fig.5 . 
HYBRID SYSTEM COMPONENTS
The suggested hybrid system contains renewable sources, natural gas generators and storage batteries. The core renewable sources for generating power at our study are photovoltaic arrays and wind turbines. Natural gas generator is used as dispatch able energy at this study to recompense power in the lack of renewable source. The batteries can feed electricity into the system in the lack of renewable sources and also can store excess energy once the power from the renewable sources is additional. Fig. 6 . Demonstrate the typical separate grid too, the impact percentage for each component shown in Fig. 7 . Explanation and details of the hybrid system modules are given in the subsequent parts. 
PV panels
The output power of an arrays can be designed using equations and manufacturer specifications. It can be estimated that array"s power output is linearly related to the amount of the solar radiation attainment the panels. The system didn"t prepared with Maximum Power Point Tracking (MPPT) system. MPPT is an electric device used by solar battery supports and grid link converters in order to get the maximum probable power from solar panels. Maximum Power Point (MPP) is the operational point at which the output current and output voltage result in an output power from the cell which is maximum for a specified irradiance or cell temperature. Table. 2 shows the official technical data for the PV array. Table 2 PV Panel specification.
2. Wind turbines
The wind turbine used in this approach is nominated to be able to achieve all ranges of loads. The wind turbine is GE 1.5sle with 1.5 MW rated power that is a three blade wind turbine made by general electric company. GE 1.5sle is boosted for low and medium wind conditions. Table. 3 and Fig. 8 show GE1.5sle specifications and power curve, correspondingly. 
Natural Gas Generator
It plays important role in conventional plants. However it is considered a sub-factor or unessential or unnecessary for the hybrid renewable plants. And expendable, but is used only in certain cases In the case of loads reached a certain margin play an economic role in the meantime, i.e. wherever it is inexpensive than the use of renewable source, And also in the case of shortage in any renewable sources used for covering the load demand .Finally, the natural gas generator considered here mechanism as a standby energy source, i.e. the system can turn the generator on as essential, in this approach we use natural gas generators instead of diesel due to Egypt has a plenty of natural gas and the second motive lower emission than diesel generators. The selected natural gas generator is Cater pillar series with specifications as shown in Table 4 . The fuel consumption versus output power is given in Fig.9 . 
COMPONENTS COST AND ECONOMIC ANALYSIS
In this approach the software chooses the optimized system conformation based on the minimum total NPC. NPC is the rate of a scheme throughout the entire project period which is 25 years in this study. The NPC contains different prices such as the value of initial structure, operation and maintenance, replacement, fuel, salvage, drawbacks due to the emissions, etc. Salvage cost is called to the remaining value of a module at the termination of the project lifespan. The NPC is calculated by equation (1) [25]:
(1) CRF (i, Rproj): Capital recovery factor is a ratio used to define the present value of an income. It can be estimated using equation (2) [54]:
i: Yearly real attention rate. It is the reduction rate used to convert between one-time costs and annualized costs. Drop of interest rate reasons reduction of capital recovery factor and leads to bigger NPC. The number of years, 25 years at present study Cann,tot: Total annualized cost, is the sum of the annually budgets of each system component. The annual cost of an element is equivalent to its annual operating budget and above its capital and replacement costs annualized over the project lifetime. Costs can be shown in terms of annualized and net present. The cost summary contains capital, replacement and Operation costs of all components, fuel costs and salvage cost. The major share of cost is for the fuel at this approach due to high growth rate of fuel price during recent years.
Fig 10. Cash Flow Chart
We notes from the present chart the capital cost of the project is $58 million, every year we note also the operation cost (Operation, Maintenance and Fuel) is constant until the project lifetime. Likewise the replacement of the batteries is extra each 3 years. In the year 15 of the development the replacement cost for the wind turbine is appear on the chart, also at year 20 the replacement value for the PV is additional till reach to the end of the project and the salvage value appear and it is almost $5.3 million , Table. 5 displays the cash flow of the project. 
SOFTWARE SIMULATION TECHNIQUE
HOMER software uses to exemplary probable mixed systems. The required data for this software includes modules specifications, meteorological data, electrical loads, and the costs. HOMER produces optimizations results for many of possible HRES and categories them based on lower net present cost. As HOMER duplications optimization procedure for individually value of input, it is potential to examine the effect of adaptable inputs like the properties of variance wind speed or solar energy [26] . Thought examination has been done by using HOMER to revision the effects of variables like fuel price, wind speed, and solar radiation. HOMER results including the Net Present Cost (NPC) or Net Present Value (NPV), Cost Of Energy (COE) and also contains Renewable Fraction (RF). Table 6 exposed the search scope in HOMER to get outputs, these outputs should be measured to estimate and compare different system configurations. Table 7 shown emission analysis that is completed by HOMER, proofs to emission lessening due to renewable penetration.
Table 6
Search Space Categories Optimization Using ACO Ant colony optimization (ACO) is a technique for optimization that was presented in 1990s by Marco Dorrigo and his associates. The improvement of this technique was stimulated by the consideration of ant societies. After numerous observations, it has been realized that the larger is the number of colonies using a definite path for finding food, the larger the possibility that the same trail will be utilized in future.
Some scientists considered such behavior and exposed a key point that the attendance of an ant specific pheromone is used to mark a trail. The smell of the pheromone is disappearing and, as a consequence, if a path is not utilized any more, its smell will get weaker. Thus, the probability of this path to be used in future will decline. The best passageway (it can also be called as "straight path") to the food in the planned application is the highest possible value of presentation index in an optimization procedure. [27] Ant colonies, and more generally social insect civilizations, are distributed systems that, in spite of the ease of their people, present a highly structured social organization. AS a result of this organization, ant colonies can achieve complex tasks which in some cases far exceed the separate capabilities of a single ant. [28] Consequently, we will use the same hybrid system components to can make compression between the two optimization methods in this approach.
1) ACO Simulation Technique
We simulate for each source of the hybrid network in Matlab as a bag with deferent rates to make random choose for getting the best NPC.Virtual trail accumulated on path segments between the bags, the path selected at random based on amount of "trail" present on possible paths from starting bags which selected randomly. Ant reaches next bag, selects next path, the Ant continues until reaches last bag in the tour, the tour is analyzed for optimality of NPC.And then next ant start the tour until reaches for the last Ant. The program make a comparisons for all tour path of each Ant to get the best NPC.
[28]
C t = net cash inflow during the period t / C o = total capital costs i= interest rate / t = number of time periods T=the project period Ant will move from bag i to bag j with probability [28] τi,j : is the amount of pheromone on edge i, j α : is a parameter to control the influence of τi,j ηi,j : is the desirability of edge i, j (typically 1/di,j ) β : is a parameter to control the influence of ηi,j 2) The Results A) We will run the program with constant number of iteration and change each time the number of ants and will notice the NPC results for each trail. We extract from the previous trails the best NPC is $102,754,206 for nAnt= 300 and Max It=300. 6. THE CONCLUSION Tumor of the global energy demand and environmental complications involving to fossil energy use have supported the widespread research on renewable energy apparatuses to exchange the traditional remains fuels. Mainly, hybrid systems that may be demarcated as a mixture of renewable and standby units or predictable energy sources change an effective solution to the competitions that the world faces in our time for sustainability dispute of energy source and environmental safety. The optimal sizing of these renewable energy recognized hybrid systems can significantly develop the economic and technical presentation of power supply as boosting the common use of such environment friendly sources. Altered sizing approaches can be applied to reach an economically optimal design of hybrid renewable energy system. Therefore this approach presents the optimal design and theoretical studies for a renewable and conventional varied micro grid configuration. Numerous renewable energy possibilities such as wind turbine, solar photovoltaic (PV), generators and batteries are measured as possible options in the Micro Grid "MG" supply plan. Studies are carried out using the HOMER software and ACO method which make available a very effective tool for situation studies and policy analysis. Analysis description that the renewable and conventional mixed MG has the a lesser amount of Net Present Cost (NPC) and fairly minor carbon footprint, it is to be well-known that there is still greatly work to be done in standings of renewable energy and hybrid system development, subsequently of their high original capital and additional budgets, So Egypt nowadays try to decrease monopoly in the electrical market and encourage the investments in this market. Also the governmental feed-in tariffs will play an important role in the renewable energy system cost. This work also demonstrates that allowing a small amount of annual load to be left unmet makes the micro grid more cost-effective. Finally, ACO optimization method was found to be a very helpful method for the micro grid development, sizing and dispatching more than HOMER program according to the pervious results.
